INTRODUCTION
The primary purpose of a breakwater is to reduce wave energy in an area to be sheltered.
One of the important characteristics of a breakv\fater is the magnitude of the wave transmission coefficient, defined as the ratio of the transmitted wave height to the incident wave height.
Two basic types of wave transmission are: (a) by overtopping that occurs when wave runup exceeds the crest elevation of the breakwater, overtops the breakwater, and generates waves in the lee; and (b) through a permeable structure that occurs because some of the wave energy is not dissipated by the breakwater and is transmitted through the breakwater. The total wave transmission coefficient, Since the prediction method is complex, particularly for transmission through the structure, a computer program is presented in an Appendix to this report.
The program incorporates the analytical model to determine Ky^by Madsen and White [1976) 1 and an empirical equation to determine Krp^developed by Seelig (in preparation, 1979) Definition of terms for wave transmission for permeable breakwaters.
II.
WAVE TRANSMISSION BY OVERTOPPING
Wave transmission by overtopping occurs when wave energy is transmitted by flow over the top of a structure. The transmission by overtopping coefficient can be estimated using (Seelig, in preparation, 1979 The Madsen and White model was tested against laboratory data for permeable breakwaters (Seelig, in preparation, 1979) Observed and predicted transmission coefficients for a rubble-mound breakwater.
.00 (Table 3) .
For the example breakwater (Fig. 3) , 18 wave conditions with periods of 5, 10, and 20 seconds and with heights that range from 0.1 to 2.0 meters, are analyzed.
Card type 4 gives material characteristics, one card per material and the first card should describe the armor material. The example gives three materials (armor, underlayer, and core); diameter and porosity of the materials are shown in Figure 3 .
Card type 5 is used to input the mean horizontal length of various materials in various horizontal layers of the breakwater. A new horizontal layer occurs when there is a change vertically in material type or slope and the layer next to the seabed should be designated as "layer number 1." In the case of the example breakwater, three horizontal layers are shown in Figure 4 .
Sample horizontal length calculations are also included.
Note that when determining horizontal lengths of the armor material, the outer layer of the armor on the seaward side of the breakwater should be "removed" first because dissipation of the seaward face is determined in a separate part of the computer program. Table 4 gives the computer program input information required for the example; Table 5 is the resulting program output. The output shows that predicted transmitted wave height for this example is a complex function of incident wave height and period. 48 .50 ,07 ,38 .32 ,3a ,02 .30 .58 ,«0 .37 ,27 ,21 .2a ,33 ,25 ,30 .33 ,29 ,18 ,1> ,19 .26 ,18 ,20 ,28 .20 .13 .06 ,10 .21 ,12 .20 ,20 ,20 ,08 .02 ,15 .16 .07 .17 .22 .18 .07 ,02 .13 .12 .05 ,17 ,20 ,18 ,07 .02 ,15 .10 ,05 ,17 ,20 ,16 .07 ,02 ,15 •ri en 0) a o.
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